In this article, a sinusoidal oscillator, AM and FM signal generator based on translinear current conveyors is introduced. The frequency and amplitude of the proposed circuit can be controlled by the bias currents. When an input current is applied as an information signal to the first and the second CCCII+s (Current Controlled Current Conveyors), the network function as a FM signal generator. Contrarily, an AM signal is obtained by employing such information signal applied to the third CCCII+. In addition, this network simultaneously produces two signals that are 90 different in phase resulting the quadrature sinusoidal signals. This circuit consists of three CCCII+s and two grounded capacitors. Where without any external resistors, this circuit is then suitable for IC architecture. The PSPICE simulation results are depicted. The given results agree well with the theoretical anticipation where the power consumption is approximately 2.4mW.
INTRODUCTION
A sinusoidal signal is widely used in many areas of measurement, instrumentation, signal processing including electronic and communication systems. In previous literatures of the sinusoidal oscillator, from our investigation, mostly the main objectives are to develop the circuit to obtain; simple circuit description, good stability, high frequency response and frequency adjustable [1] [2] . Conversely, amplitude control of sinusoidal oscillator is rarely exhibited. Some proposed sinusoidal oscillators with amplitude control feature [3] [4] traditionally use analog multipliers, causing the complicated circuit. Additionally, distortion due to non-linear characteristic of the multipliers can not be avoidable. The initial conditionsrestoration is an alternative method [5] to control amplitude of sinusoidal signal. With this scheme, however, not only the circuit is complicated but also the output signal inevitably encounters with the high harmonic distortion. Recently, the current mode sinusoidal oscillators [6] [7] have the attractive features relative to those of the voltage mode such as electronically tunable, low power consumption and high frequency range. Unfortunately, the amplitude of those sinusoidal oscillators can not be arbitrarily controlled since the amplitude is dependent on the oscillated frequency.
In this paper, a new current mode sinusoidal oscillator with a new technique to control amplitude is presented. The proposed circuit is based on translinear current controlled conveyors, consisting of 3 positive second generation current controlled conveyors (CCCII+) and 2 grounded capacitors (benificial to an IC implementation [8] ). The outstanding features of the proposed circuit are that; it can simultaneously provide quadrature sinusoidal signals in both voltage and current modes, which is very profitable in communication systems; the oscillation frequency can be controlled by the input bias currents; and the quadrature amplitudes can be linearly controlled by another input bias current whereas no effect is on the condition of oscillation [9] [10] . With the proposed principle, it can generate AM and FM signal without an additional device requirement. The PSPICE simulation results are also shown, which are in correspondence with the theoretical analysis.
CIRCUIT PRINCIPLE

The second-generation current controlled conveyor
Since the proposed circuit is based on CCCIIs, a briefly review of CCCII is given in this section. Basically, the CCCII is composed of translinear elements, mixed loops and complementary current mirrors [7] . Generally, its properties are similar to the conventional CCII, except that the CCCII has a finite input resistance X R at the X terminal. This intrinsic resistance can be controlled by the bias current B I as shown in the following equation 
By substituting eqn. (6) into (7), it can be shown that 
While o is oscillation frequency equal to 1/ X R C or
The forced response can be subsequently calculated from eqn.
(10) as follows
Consequently, the total output response; 
The quadrature sinusoidal signals in current mode: 
SIMULATED AND EXPERIENTAL RESULTS
To prove the performances of the proposed circuit, the PSPICE simulation program was used for the examination. The PNP and NPN transistors employed in the proposed circuit were simulated by respectively using the parameters of the PR200N and NR200N bipolar transistors of ALA400 transistor array from AT&T [11] . 
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Bottom traces: were set to be 200 A µ . As predicted from eqns. (19)- (22), the simulated results are in correspondence with the expectation. Fig. 7 insists that the simulated result of THD (Total Harmonic Distortion) is less than 7% with 10nF capacitors. The simulated results of the proposed circuit serving as an FM and an AM signal generator are also illustrated in Fig. 8 and Fig. 9 , respectively. They exhibit a good agreement between the theoretical analysis as shown in eqns. (19)-(22) and the simulation. In addition, to insist that the proposed circuit can operate practically, an experimental result of the proposed circuit employing CA3096s transistor arrays as discrete elements is also depicted in Fig. 10 . 
